Background-To examine differences between lower and higher frequency alcohol users in sexual behaviors and psychosocial correlates of risk for HIV among young African-American females.
INTRODUCTION
Young women are at greatest risk for contracting sexually transmitted diseases (STD), including HIV [1] [2] [3] [4] . A recent report indicates that, overall, one in four girls in the U.S. has an STD [5] ; with nearly half (48%) of African-American girls detected with an STD. Prior research across diverse adolescent populations, including African-American females, suggests a link between alcohol consumption and high-risk sexual behavior, including earlier sexual debut [6, 7] , multiple sexual partners [8] , lower condom use [9, 10] , and STDs [8, [11] [12] [13] [14] . In addition, alcohol consumption is associated with hypothesized psychosocial determinants of sexual risk-taking among adolescents. Adolescents who drink alcohol report higher sexual sensation seeking [15, 16] have peers who support high-risk behaviors [17] , and experience more depressive symptoms [18, 19] . Thus, it is important to not only examine simple main effects of alcohol use on sexual behaviors, but also examine whether alcohol use remains related to sexual risk-taking when including known determinants of sexual risk-taking in explanatory models of sexual risk.
Much of the empirical research, in general, and specifically for African-American adolescent females, has focused on the association between alcohol abuse and sexual risktaking [8, 14] . There is markedly less research examining the impact of non-abuse levels of alcohol use on sexual behavior. This is an important and understudied area as non-abusive levels of alcohol use are more reflective of the drinking behavior of the vast majority of African-American adolescent females. Furthermore, few studies have examined the impact of non-abusive alcohol use controlling for known psychosocial determinants of sexual risktaking.
Thus, the present study has three objectives. First, to examine differences in self-reported sexual risk behaviors between lower and higher frequency alcohol-using adolescent African-American females, as well as differences in the prevalence of a biological marker of unprotected vaginal sex; a Yc PCR assay for the presence of Y chromosome in vaginal fluid. Second, to examine differences between lower and higher frequency alcohol-using adolescent females and psychosocial determinants of high-risk sexual behavior such as fear of condom negotiation [20] , sexual sensation seeking [21] , peer norms about sexuality [22] , and depression [23] . Third, to determine if alcohol use remains a significant predictor of sexual behavior after controlling for psychosocial determinants of high-risk sexual behavior. These data will be important in informing the design and development of HIV/STD interventions tailored to young, non-problem level alcohol-using African-American adolescent females.
MATERIALS AND METHODS

Setting
Participants were enrolled in a study evaluating a sexual risk-reduction intervention for young African-American females at an STD clinic in Atlanta, GA. Analyses reported in this article are based on data from baseline assessments prior to randomization and participation in trial conditions. Eligibility criteria include being (a) an African-American female, (b) between the ages of 15-21, (c) seeking sexual health services at the STD clinic, (d) unmarried, (e) one episode of vaginal sex without a condom in the last 90 days, and (f) providing written consent. Exclusion criteria were pregnancy or attempting to become pregnant, having a severe learning disability, or commitments that precluded participation. Recruiters screened clinic attenders from March 2002 -August 2004 and achieved an 81% participation rate (N = 439). The Institutional Review Board at Emory University approved the study protocol prior to study implementation.
Participants
For the present analysis we excluded participants who were 21 years of age upon study enrollment as they are legally able to purchase and consume alcohol which may affect their alcohol consumption patterns relative to participants under 21 years of age. Thus, this study included data from 407 participants (mean age 18.5 years, SD =1.5); half were full-time students, with most completing 11th grade or higher (63.3%). The majority (82%) reported being in a current relationship, with the mean length relationship being 16.5 months (SD=16.5).
Procedures
As part of the assessment protocol, participants self-collected a vaginal swab specimen. Trained monitors instructed participants to collect a vaginal swab specimen by performing a vaginal sweep for 10 to 15 seconds by modeling the collection procedure using a lifelike vaginal model (Swube applicator; Becton Dickinson Microbiology Systems, Sparks, Maryland). Subsequently, vaginal specimens were frozen and shipped to the Johns Hopkins Division of Infectious Disease Laboratory where they were evaluated using methods previously described by Melendez et al. [24] This novel DNA polymerase chain-reaction assay can detect the presence of the Y chromosome in vaginal fluid for up to 14 days after unprotected coitus. Although an earlier study suggested that this assay may also detect the Y-chromosome DNA from other cells [25] , such as epithelial cells deposited during oral sex or digital penetration, subsequent extraction protocols have been optimized to remove any type of male and female epithelial cells. Therefore, any Y chromosome DNA detected in the vaginal fluid would come from sperm cells. In addition, all samples were processed by a female technician to reduce the possibility of contamination.
Subsequently, participants completed a 40-minute survey administered via audio computerassisted self-interviewing (ACASI) technology. The survey assessed demographics, sexual history, alcohol use history, attitudes and outcome expectancies, psychosocial variables, HIV/STD knowledge and peer norms. The ACASI was completed in a group setting, with participants completing the survey on a laptop computer with headphones to assist those with limited literacy. Trained monitors ensured confidentiality and provided additional assistance to participants when needed. Given the sensitive nature of questions, a clinician was available if participants felt distressed or requested to speak with someone about the survey material. After speaking with the participant, referrals were made to other services at the clinic or to community agencies as appropriate. Participants were reimbursed $50 for their participation.
Measures
Alcohol Use-Alcohol use was measured with three questions. Lifetime history of ever using alcohol was assessed with a single item, "In your lifetime, have you ever tried alcohol?" Response options were "Yes" and "No". Participants responding "Yes" were asked, "In the past 60 days, how many days have you used alcohol?" Responses to this item were dichotomized based on a median split into lower and higher frequency alcohol use; lower frequency use defined as 2 or fewer days, and higher frequency use defined as 3 or more days. Finally, participants reporting a history of alcohol use were asked, "How many Sales et al.
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Author Manuscript alcoholic drinks do you usually have at one time?" Response options included: 1 = 1 drink, 2 = 2 drinks, 3 = 3 drinks, 4 = 4 or more drinks. Responses were dichotomized based on clinical indicators that suggest for adolescent females, consuming 3 or more drinks on a single occasion constitutes binge drinking; thus, low consumption = 1 or 2 drinks per occasion and high consumption = 3 or more drinks per occasion [26] .
Sexual Behaviors-Participants indicated whether a condom was used at last vaginal sex occasion (No -Yes), how many times they engaged in vaginal sex in the past 60 days, and the number of males they had vaginal sex with in the past 60 days. Additionally, participants indicated the number of times they performed oral sex in the past 60 days, and the number of different males on which they performed oral sex during the past 60 days.
Psychosocial Correlates
Sexual Sensation Seeking for Adolescents: This scale assesses sexual sensation seeking among adolescents [27] . It is measured with nine Likert-type items ranging from 1 (strongly disagree) to 4 (strongly agree) and includes items such as "When it comes to sex, I'm willing to try anything" and "I enjoy the thrill of having sex in public places." Internal consistency for the SSSA was .72.
Depression: Depression was measured by the modified Center for Epidemiologic Studies Depression Scale (CES-D) [28, 29] . The scale has eight items including "I thought my life had been a failure" and "I felt lonely" (α = .84). Responses ranged from 1 (less than one day) to 4 (five to seven days). Although not designed for clinical diagnosis, it has been validated as a useful screening instrument [30] .
Peer Norms: Peer norms about sex were measured by 8 items assessing normative beliefs (i.e., peer norms) surrounding sexual behaviors [31] . For example, participants indicated "how many of your friends think that" 1) it's okay to have vaginal or anal sex without a condom, 2) it's okay to have sex with someone you just met, 3) cheating on your partner is okay, 4) it's safe to have sex when you are high on drugs or alcohol and 5) you don't have to use a condom with someone you know well. Responses were scored on a Likert scale, with 1 being "none of my friends" and 5 being "all my friends". The scale achieved internal reliability of .68.
Fear of Condom Negotiation: This 8-item scale assesses fear of condom negotiation with a
Likert scale ranging from 1 (never) to 5 (always) [31] . It includes such items as, "I have been worried that if I talked about using condoms with my boyfriend/sex partner he would accuse me of being unfaithful" and "I have been worried that if I talked about using condoms with my boyfriend or sex partner he would threaten to hit me." Cronbach's alpha was .84.
Data Analysis
Descriptive statistics summarize sociodemographic variables and alcohol use for the entire sample. In addition, analyses were performed to examine differences between lower frequency and higher frequency alcohol users on sexual risk behaviors, including a biological measure of risky sex (YcPCR), and psychosocial factors associated with sexual risk-taking. Differences were assessed using independent samples t tests for continuous variables and Chi-square analyses for categorical variables. Finally, multiple linear and logistic regressions models were constructed to determine if alcohol use was a significant predictor of sexual behavior outcomes after controlling for psychosocial factors.
RESULTS
Descriptive Analyses
Prevalence of lifetime history of alcohol use (ever used alcohol) was 87% (n = 352). Across the participants reporting lifetime use of alcohol, the mean number of days using alcohol in the past 60 days was 5.19 days. Further, 42% of participants consumed at least 1 drink at their last drinking occasion, 29% consumed 2 drinks, 14.2% consumed 3 drinks, and 15.1% consumed 4 or more drinks. One hundred and ninety three (55% of alcohol using participants) were classified as lower frequency users based on current patterns of alcohol use (reporting drinking alcohol on 2 or less days in the past 60 days), and 159 (45% of alcohol using participants) were classified as higher frequency users (reported drinking alcohol on 3 or more days in the past 60 days). Higher frequency alcohol users were also more likely to drink 3 or more drinks per drinking occasion (37%) than lower frequency users (14%), (chi-square = 15.16, p = .0001).
Prior to conducting group comparisons, preliminary analyses were conducted examining bivariate associations among the study variables (i.e., age, number of drinking occasions and amount of drinking per occasion, each sexual risk behavior, positive Yc assay, and psychosocial determinants associated with sexual risk-taking). Number of drinking occasions was associated with self-reported sexual behaviors and psychosocial determinants of sexual behavior, while the amount of alcohol consumed per occasion was associated with the biological marker of sexual risk-taking (i.e., positive Yc assay). 1 Thus, we compared lower verses higher frequency alcohol users on all self-reported measures. For the biological measure, we compared the Yc assay results of those reporting low verses high alcohol consumption per drinking occasion. Additionally, age was not significantly related to either measure of alcohol use, so it was not included in further analyses.
Differences in Sexual Risk Behaviors
Higher frequency alcohol users, relative to lower frequency alcohol users, were less likely to use a condom at last sex, had more vaginal sex partners, had vaginal sex more often, performed oral sex more often, and performed oral sex on more males (Table 1) . Girls consuming more alcoholic drinks per drinking occasion were more likely to test positive for Yc in vaginal fluid (p = .03); 41.9% of girls reporting 1-2 drinks on an occasion tested positive for Yc compared to 58.1% of those who drank 3 or more drinks. Thus, drinking alcohol was associated with all six measures of risky sexual behavior.
1 Bivariate associations among study variables are available from the corresponding author by request.
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Differences in Psychosocial Correlates of Risky Sex
Higher frequency alcohol-using females reported higher sexual sensation scores, higher peer norms supportive of risky sexual behaviors, and higher depression scores. Fear of condom negotiation did not differ significantly by alcohol use ( Table 2) .
Regression Models of Risky Sex
To determine if alcohol use was significantly associated with risky sexual behavior, after controlling for the psychosocial correlates of sexual risk-taking, a series of multivariate regression models were constructed controlling for sensation seeking, depressive symptoms, peer norms, and fear of condom negotiation. Correlations among psychosocial correlates were low; ranging from .07 for sexual sensation seeking and depression to .22 for sensation seeking and peer norms indicating potentially little problem with multicollinearity among the explanatory variables. Findings for the linear regression models of the four continuous sexual behavior variables indicate alcohol is a significant correlate of sexual behavior in three of the four models (Table 3 ). However, several psychosocial correlates of sexual risktaking remained as significant correlates of sexual behavior even after adjusting for alcohol use.
Finally, for the one dichotomous self-reported sexual behavior measure (condom use at last sex) and the biological measure (positive Yc PCR assay), logistic regression models were computed with all four psychosocial correlates and alcohol use entered as predictors. For condom use at last sexual act, girls with higher sexual sensation seeking scores were less likely to use condoms (OR = .91, 95% CI = .86-.97, p = .004). Amount of alcohol consumed per drinking occasion was the only predictor of a positive Yc test (OR = 1.85, 95% CI = 1.00-3.46, p = .05).
DISCUSSION
Compared to other racial/ethnic groups, alcohol consumption is, on average, lower among adolescent African-American females. However, our findings suggest that the vast majority (85%) of the adolescent African-American females in our sample had tried alcohol, and that although alcohol was consumed on relatively few occasions, more frequent use was associated with increased self-reported sexual risk-taking and higher sexual sensation seeking, peer norms supportive of sexual risk-taking, and depressive symptoms -all empirically established psychosocial predictors of risky sexual behavior [21] [22] [23] . Further, consuming =>3 drinks per drinking occasion was associated with testing positive for a biological marker of sexual risk-taking. Gaining a better understanding of the link between alcohol use, at considerably lower, non-abuse levels, and sexual risk-taking may prove beneficial in designing HIV/STD intervention programs tailored for young African-American females who report using alcohol.
because social cognitive models serve as the basis for many, if not most, of the HIV prevention interventions [33] yet, experimental data shows alcohol use impairs sexual decision-making primarily due to alcohol's influence on disinhibition, anxiety reduction, and cognitive impairment [34, 35] . If a adolescent female is cognitively impaired, a cognitively based intervention may not be effective. Thus, interventions for alcohol using African-American adolescent females must explicitly address the connection between drinking and impaired sexual decision making.
Given the pattern of findings between alcohol use and psychosocial correlates of risk-taking, results suggest sexual-risk reduction interventions for alcohol using African American adolescent females may benefit from addressing sexual sensation seeking, an indicator of drinking to enhance positive feelings [36] . Sexual sensation seeking was a significant predictor of four out of six measures of risky sexual behavior; even when adjusting for alcohol use. Interventions with alcohol using adolescent females may benefit from directly addressing sensation seeking tendencies of participants and how such tendencies may be exacerbated due to alcohol's effect as a disinhibiting mechanism. Another strategy may be to explore how alcohol can serve as a trigger that makes it more difficult to practice safer sex.
While fear of condom negotiation was not significantly different across alcohol use groups, it was associated with more vaginal sex partners. Assertive resistance is usually the most effective way to negotiate and, yet, young women are often initially reluctant to resort to assertive resistance, especially with an acquaintance [37, 38] . This reluctance, in part, may be due to a lack of awareness of how to negotiate condom use and prevent victimization [39] . One strategy may be to discuss the effects of drinking on assertive, passive, and aggressive communication as a means of highlighting how alcohol disrupts perceptions and communication in relationships. Practicing responses that are more assertive on less sensitive topics also may make women more confident in their skills.
In terms of clinical implications, physicians and clinicians who provide STD services should be encouraged to screen African-American adolescent females on alcohol consumption, especially those engaging in high-risk sexual behavior, as these individuals may need further resources specific to substance use in order to change their high risk behaviors. Further, pediatricians or family practice providers should inquire about both alcohol and sexual risk behaviors when providing care for adolescent African-American females, as even seemingly minimal levels of alcohol use may be indicative of increased sexual risk-taking in this population.
This study is not without limitations. First, the sample consisted of young women who were seeking services at an STD clinic, and therefore may not be generalizable to non-clinic based samples or to individuals not meeting the study's eligibility criteria. Additionally, findings may not generalize to African-American females residing in other geographical areas of the U.S. Further, given our definition of lower verses higher frequency alcohol use, the findings may not be comparable to results from other studies employing different criteria to assess drinking. Also, it should be noted that our finding pertaining to alcohol consumed per drinking occasion as a predictor of positive Yc test is significant at the p = .05 level thus the confidence interval begins with 1. However, although the rates of alcohol use indicate that this is a relatively low frequency event for most African-American young women, there were clear patterns of risk associated with even seemingly small increases in frequency of drinking for this population. Finally, it is important to acknowledge that data were collected in a cross-sectional design which precludes claims of causality.
CONCLUSION
Alcohol consumption was significantly associated with all six measures of sexual risk-taking behavior, both self-reported and biologically confirmed and sexual sensation seeking, peer norms supportive of sexual risk-taking, and depressive symptoms. Importantly, the findings suggest that even non-abuse levels of drinking are related to increased sexual risk-taking in adolescent African-American females, thus, incorporating messages about the intersection of alcohol use and sexual decision making into HIV/STD prevention programs could prove an effective strategy for reducing STDs in this vulnerable population.
SUMMARY
Among adolescent African-American females, non-abuse level alcohol consumption was related to increased sexual risk-taking and heavier drinking per occasion was associated with the presence of semen in vaginal fluid.
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Outcome Measure Lower Frequency Higher Frequency
Percent reporting condom used at last sex 61% 38%
Mean Mean
Number Table 2 Psychosocial correlates of risky sex: comparing lower frequency versus higher frequency alcohol users. Table 3 Linear regression models predicting risky sexual behaviors. Note.
Outcome Measure Lower Frequency Higher Frequency
a All dependent measures were assessed for the past 60 days (e.g., number of partners you had vaginal sex with in the past 60 days).
P<.10;
* P<.05; ** P<.01; *** P<.001.
